Histocytological study on the possible mechanism of acetaminophen cataractogenesis in mouse eye.
Ocular toxicity of acetaminophen was investigated in cytochrome P450 inducer-responsive and nonresponsive strains of mice by light and electron microscopy. Acetaminophen injected into C57BL6 mice (responsive strain) that had been pretreated with beta-naphthoflavone produced cataract. The drug did not induce cataract in C57BL6 mice without the pretreatment or in DBA2 mice (nonresponsive strain) similarly pretreated with beta-naphthoflavone. Therefore, induction of cytochrome P450 enzymes that metabolically activate acetaminophen is essential for cataractogenesis. Following acetaminophen injection, tissue damage became noticeable first in the ciliary epithelium and then spread to the iris, corneal endothelium, and lens. The neural retina, retinal pigmented epithelium, and choroid remained unaffected. A close examination of tissues revealed that mitochondria are the primary target of acetaminophen cytotoxicity in ocular tissues affected. The nucleus, endoplasmic reticulum, and other subcellular structures appeared normal. The course of propagation of tissue damage and the almost exclusive damage to mitochondria suggest that the cytotoxic metabolite of acetaminophen is secreted with the aqueous humor by the ciliary epithelium and transported to the lens and that inhibition of mitochondrial energy metabolism, together with other effects of the metabolite, contributes to acetaminophen-induced cataract.